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DETAILED ACTION 



Response to Amendment 

1 . Amendments to the specification and claims 1-16 and 1 9 - 23, filed on June 7, 
2005, have been entered in the above-identified application. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Examiner's Comments 

3. Regarding the limitation(s) "nanoclusters" and "nanoclusters containing 
approximately 200 to 800 atoms per nanocluster" in claims 1 - 23, the Examiner has 
given the term(s) the broadest reasonable interpretation (s) consistent with the written 
description in applicants' specification as it would be interpreted by one of ordinary skill 
in the art. In re Morris, 127 F.3d 1048, 1054-55, 44 USPQ2d 1023, 1027 (Fed. Cir. 
1997); In re Donaldson Co., Inc., 16 F.3d 1190, 1192-95, 29 USPQ2d 1845, 1848-50 
(Fed. Cir. 1994). See MPEP 21 11. Specifically, the Examiner notes that applicants' 
specification refers to nanoclusters as clusters of atoms on a nano length scale, 
approximately 1 - 5 nm in size and between 4 and 5000 atoms (page 7, lines 6 - 29). 
The Examiner notes that the prior art teaches that single crystal grains of the order of 1 
- 100 nm are recognized as nanoclusters of 100 - 10 8 atoms (Ando et al., U.S. Patent 
NO. 6,802,753 B1 - col. 46, lines 30 - 58). As such, the Examiner has interpreted 
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"nanoclusters" to refer to any nanometer scale (<100 nm) crystal grain or particle and/or 
a crystal grain or particle recited as comprising between 4 and 10 8 atoms. 

Oath/Declaration 

4. The new Oath/Declaration filed May 17, 2005 is accepted. 



Claim Rejections - 35 USC §112 

5. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

6. Claim 14 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The Examiner notes that while the specification is 
enabling for a first magnetic layer incorporating nanoclusters and having a magnetic 
saturation moment of greater than 2.4 T, the specification does not appear to be 
enabling for a first magnetic layer incorporating nanoclusters having a magnetic 
saturation moment of 2 A T. The Examiner notes that this appears to be a typographical 
error (see the limitations directed to the second magnetic layer) and for the purposes of 
evaluating the prior art, the Examiner has interpreted the claim as reciting that the first 
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magnetic layer incorporates nanoclusters and the first magnetic layer has a magnetic 
saturation moment of greater than 2.4 T. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 1 - 13 are rejected under 35 U.S.C. 102(b) as being anticipated by Sun et 
al. (IEEE Trans. Mag., 36, 5, 2000, 2506 - 2508) as evidenced by Ando et al. (753 B1 ) 
and Kong et al. (Mag. Conf., 2002, INTERMAG Europe 2002, Digest Papers). 

Regarding claims 1 and 2, Sun et al. disclose a magnetic element comprising at 
least one layer of a nanophase magnetic material incorporating nanoclusters and 
having a magnetic saturation moment of greater than 2.4 T (entire disclosure thereof). 

Regarding the limitation "nanocluster" and "containing approximately 200 to 800 
atoms", it has been held that where claimed and prior art products are identical or 
substantially identical in structure or composition, or are produced by identical or 
substantially identical processes, a prima facie case of either anticipation or 
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obviousness has been established and the burden of proof is shifted to applicant to 
show that prior art products do not necessarily or inherently possess characteristics of 
claimed products where the rejection is based on inherency under 35 USC 102 or on 
prima facie obviousness under 35 USC 103, jointly or alternatively. Therefore, the 
prime facie case can be rebutted by evidence showing that the prior art products do not 
necessarily possess the characteristics of the claimed product. In re Best, 562 F.2d 
1252, 1255, 195 USPQ 430, 433 (CCPA 1977). "When the PTO shows a sound basis 
for believing that the products of the applicant and the prior art are the same, the 
applicant has the burden of showing that they are not." In re Spada, 91 1 F.2d 705, 709, 
1 5 USPQ2d 1 655, 1 658 (Fed. Cir. 1 990). 

In the instant case, the Examiner notes that Sun et al. disclose explicit 
embodiments having a magnetic saturation moment (47tM s ) of greater than 2.4 T (24 
kG). Given the extreme difficulty in obtaining such a high magnetic saturation magnetic 
moment, the Examiner deems that there is sufficient basis for a position that these 
materials are inherently "nanoclusters" and "nanoclusters containing approximately 200 
to 800 atoms". Furthermore, the Examiner notes that since the disclosed materials are 
taught to have small grains at the preferred nitrogen amounts exhibiting the high 
magnetic saturation moment, these layers would appear to be "nanoclusters" as 
recognized by the prior art (as evidenced by Ando et al., col. 46, lines 30 - 58). 

Therefore, in addition to the above disclosed limitations, the presently claimed 
properties of "nanoclusters" and "containing approximately 200 to 800 atoms" would 
have inherently been present because the prior art products possess a relatively unique 



Application/Control Number: 10/686,841 Page 6 

Art Unit: 1773 

property (i.e. a magnetic saturation moment > 2.4 T) that would appear to result from 
the material having a substantially identical microstructure as applicants' claimed 
structure. 

Regarding claims 3 - 5, Sun et al. disclose nanocluster materials meeting 
applicants' claimed limitations. Regarding the limitation(s) "coated in flight with a 
magnetic material selected from the group ... and alloys thereof, the Examiner notes 
that this limitation(s) are/(is a) process limitation(s) and is/are not further limiting in 
terms of the structure resulting from the claimed process, except as noted below. 
Specifically, in a product claim, as long as the prior art product meets the claimed 
structural limitations, the method by which the product is formed is not germane to the 
determination of patentability of the product unless an unobvious difference can be 
shown to result from the claimed process limitations. In the instant case, the structure 
resulting from the claimed process is deemed to be a nanocluster comprising at least 
two types of magnetic materials. Sun et al. disclose the nanoclusters as comprising 
both Fe and Co, hence meeting the requirement of possessing at least 2 magnetic 
metal materials meeting the claimed Markush limitations. Similarly, the limitation 
"adsorbed with an electron-donating material ... and nitrogen" is a process limitations 
which merely requires that hydrogen and/or nitrogen is present in the final product. 

Regarding claims 6-11, Sun et al. disclose nano-laminations of NiFe on either 
side of a nanoscale (100 nm) FeCoN film, hence reading on the claimed structural 
limitations. The Examiner notes "vacuum-deposited" is a process limitation that is not 
further limiting in so far as the structure of the final product is concerned. 
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Regarding claims 12 and 13, these limitations are intended use limitation(s) and 
are not further limiting in so far as the structure of the product is concerned. Note that 
"in apparatus, article, and composition claims, intended use must result in a structural 
difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. In a claim drawn 
to a process of making, the intended use must result in a manipulative difference as 
compared to the prior art." [emphasis added] In re Casey, 370 F.2d 576, 152 USPQ 
235 (CCPA 1967); In re Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963). 
See MPEP § 21 1 1 .02. In the instant case, Sun et al. disclose using the nanophase 
material as part of a write pole and the Examiner notes that nanophase soft magnetic 
alloys are clearly capable of meeting the use as a SUL (soft underlayer), as evidenced 
by Kong et al. (Abstract). 

9. Claims 1 -4, 6 - 17 and 19 - 23 are rejected under 35 U.S.C. 102(a) and/or (e) 
as being anticipated by Minor et al. (U.S. Patent App. No. 2003/0133224 A1) as 
evidenced by Ando et al. ('753 BP . 

Regarding claims 1 and 2, Minor et al. disclose a magnetic element comprising at 
least one layer of a magnetic material having a magnetic saturation moment of greater 
than 2.4 T (Figure 6). 

Regarding the limitation "nanocluster", "incorporating nanoclusters" and 
"containing approximately 200 to 800 atoms", it has been held that where claimed and 
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prior art products are identical or substantially identical in structure or composition, or 
are produced by identical or substantially identical processes, a prima facie case of 
either anticipation or obviousness has been established and the burden of proof is 
shifted to applicant to show that prior art products do not necessarily or inherently 
possess characteristics of claimed products where the rejection is based on inherency 
under 35 USC 102 or on prima facie obviousness under 35 USC 1 03, jointly or 
alternatively. Therefore, the prime facie case can be rebutted by evidence showing 
that the prior art products do not necessarily possess the characteristics of the claimed 
product. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA 1977). "When 
the PTO shows a sound basis for believing that the products of the applicant and the 
prior art are the same, the applicant has the burden of showing that they are not." In re 
Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990). 

In the instant case, the Examiner notes that Minor et al. disclose explicit 
embodiments having a magnetic saturation moment (47iM s ) of greater than 2.4 T. Given 
the extreme difficulty in obtaining such a high magnetic saturation magnetic moment, 
the Examiner deems that there is sufficient basis for a position that these materials are 
inherently "nanoclusters" and "nanoclusters containing approximately 200 to 800 
atoms", especially the embodiments disclosed in Figure 6 meeting the claimed magnetic 
saturation moment limitations. Furthermore, the Examiner notes that since the 
disclosed layers are 0.1 - 4 nm and 0.1 - 2 nm in thickness for the Fe and Co layers, 
respectively, these layers (even if single crystals) would appear to be "nanoclusters" as 
recognized by the prior art (as evidenced byAndo et al., col. 46, lines 30-58). 
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Therefore, in addition to the above disclosed limitations, the presently claimed 
properties of "nanoclusters" and "containing approximately 200 to 800 atoms" would 
have inherently been present because the prior art products possess a relatively unique 
property (i.e. a magnetic saturation moment > 2.4 T) that would appear to result from 
the material having a substantially identical microstructure as applicants' claimed 
structure. 

Regarding claims 3 and 4, Minor et al. disclose nanocluster materials meeting 
applicants' claimed limitations. Regarding the limitation(s) "coated in flight with a 
magnetic material selected from the group ... and alloys thereof, the Examiner notes 
that this limitation(s) are/(is a) process limitation(s) and is/are not further limiting in 
terms of the structure resulting from the claimed process, except as noted below. 
Specifically, in a product claim, as long as the prior art product meets the claimed 
structural limitations, the method by which the product is formed is not germane to the 
determination of patentability of the product unless an unobvious difference can be 
shown to result from the. claimed process limitations. In the instant case, the structure 
resulting from the claimed process is deemed to be a nanocluster comprising at least 
two types of magnetic materials. Minor et al. disclose the nanoclusters as comprising 
both Fe and Co, hence meeting the requirement of possessing at least 2 magnetic ' 
metal materials meeting the claimed Markush limitations. 

Regarding claims 6-11, Minor et al. disclose nano-laminations of Fe and Co 
(Paragraph 0023) meeting applicants' claimed material and structural limitations. The 
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Examiner notes "vacuum-deposited" is a process limitation that is not further limiting in 
so far as the structure of the final product is concerned. 

Regarding claims 12 and 13, Minor et al. disclose the claimed limitations 
(Paragraphs 0002 - 0007). 

Regarding claims 14-17 and 19-23, Minor et al. disclose the claimed structure 
of the magnetic write element (Figures and Paragraphs 0019 - 0027). 

10. Claims 1 - 23 are rejected under 35 U.S.C. 102(b) as being anticipated by, or in 
the alternative under 35 U.S.C. 103(a) as being unpatentable over Yoshikawa et al. 
(U.S. Patent No. 6,132,892) in view of Sun et al. (IEEE Trans. Mag., 36, 5, 2000, 2506 - 
2508) and Rawlings et al. (U.S. Patent No. 4,933,026). In either case, the above are 
evidenced by Ando et al. (753 B1) and Kong et al. ((Mag. Conf. 2002. INTERMAG 
Europe 2002. Digest Papers) . 

Regarding claims 1 and 2, Yoshikawa et al. disclose a magnetic element 
comprising at least one layer of a magnetic material having a high magnetic saturation 
moment (FigurelA and col. 7, lines 62 - 65). 

While Yoshikawa et al. does not explicitly disclose an embodiment having a 
magnetic saturation moment greater than 2.4 T, the Examiner notes that Yoshikawa et 
al. clearly teach the desire for maximizing the magnetic saturation moment as well as 
embodiments having a value of 2.4 T (7ab/e 5, example 3). As such, the Examiner 
deems there is sufficient specificity that the disclosed property limitation is disclosed by 
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Yoshikawa et al., even though an explicit embodiment meeting the claimed limitation is 
not presented. 

However, even in the event that one deems that Yoshikawa et al. does not 
provide sufficient specificity to anticipate the claimed property, the Examiner notes that 
Sun et al. and Rawlings et al. provides sufficient guidance to one of ordinary skill to 
optimize the elemental compositions to produce alloys reading on the claimed property 
limitation as well as being within the disclosed scope of the Yoshikawa et al. invention 
{especially in view of the teaching regarding adding N, Nb or Ta to the allows of 
Yoshikawa et al. - col. 7, lines 3-18). 

Regarding the limitation "nanocluster", "incorporating nanoclusters" and 
"containing approximately 200 to 800 atoms", it has been held that where claimed and 
prior art products are identical or substantially identical in structure or composition, or 
are produced by identical or substantially identical processes, a prima facie case of 
either anticipation or obviousness has been established and the burden of proof is 
shifted to applicant to show that prior art products do not necessarily or inherently 
possess characteristics of claimed products where the rejection is based on inherency 
under 35 USC 102 or on prima facie obviousness under 35 USC 103, jointly or 
alternatively. Therefore, the prime facie case can be rebutted by evidence showing 
that the prior art products do not necessarily possess the characteristics of the claimed 
product. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA 1977). "When 
the PTO shows a sound basis for believing that the products of the applicant and the 
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prior art are the same, the applicant has the burden of showing that they are not." In re 
Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990). 

In the instant case, the Examiner notes that Yoshikawa et al. disclose crystal 
grains having a diameter of 50 nm or less (col. 7, lines 62 - 65), which falls within the 
range that one of ordinary skill in the art would recognize as a "nanocluster" material (as 
evidenced byAndo et al., col. 46, lines 30 - 58). Furthermore, the Examiner notes that 
the number of atoms is directly related to the grain size (more atoms = larger grain) and 
Ando et al. provides evidence that the number of atoms in grains disclosed by 
Yoshikawa et al. overlap applicants' claimed number of atoms. 

Therefore, in addition to the above disclosed limitations, the presently claimed 
properties of "nanoclusters" and "containing approximately 200 to 800 atoms" would 
have inherently been present because the prior art products possess a substantially 
identical structure and grain size as what the prior art recognizes as meeting the 
disclosed limitations. 

Furthermore, in the event that the disclosed limitation of "nanoclusters" and 
"containing approximately 200 to 800 atoms" are not inherently met, the above 
limitations would have still be obvious in view of the knowledge in the prior art that the 
number of atoms is directly related to the grain size, and the grain size (and hence, 
number of atoms) directly impacts the soft magnetic properties of the alloy (Yoshikawa 
et al., col. 7, line 62 bridging col. 8, line 11). 

Regarding claims 3 - 5, Yoshikawa et al. disclose nanocluster materials meeting 
applicants' claimed limitations. Regarding the limitation(s) "coated in flight with a 
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magnetic material selected from the group ... and alloys thereof, the Examiner notes 
that this limitation(s) are/(is a) process limitation(s) and is/are not further limiting in 
terms of the structure resulting from the claimed process, except as noted below. 
Specifically, in a product claim, as long as the prior art product meets the claimed 
structural limitations, the method by which the product is formed is not germane to the 
determination of patentability of the product unless an unobvious difference can be 
shown to result from the claimed process limitations. In the instant case, the structure 
resulting from the claimed process is deemed to be a nanocluster comprising at least 
two types of magnetic materials. Yoshikawa et al. disclose both that the individual 
grains comprise multiple magnetic materials, as well as the grains comprising a 
crystalline magnetic phase surrounded by an additional magnetic amorphous or 
different crystallinity phase (Abstract), hence meeting the requirement of possessing at 
least 2 magnetic metal materials meeting the claimed Markush limitations. Similarly, the 
limitation "adsorbed with an electron-donating material ... and nitrogen" is a process 
limitations which merely requires that hydrogen and/or nitrogen is present in the final 
product, which is disclosed by Yoshikawa et at. (col. 7, lines 3 - 10). 

Regarding claims 6-11, Yoshikawa et al. disclose a magnetic head comprising 
a permalloy (NiFe) layer above and below a high magnetic saturation moment nano- 
laminations, hence meeting applicants' claimed material and structural limitations (col. 
76, lines 1 - 36). The Examiner notes "vacuum-deposited" is a process limitation that is 
not further limiting in so far as the structure of the final product is concerned. 
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Regarding claims 12 and 13, these limitations are intended use limitation(s) and 
are not further limiting in so far as the structure of the product is concerned. Note that 
"in apparatus, article, and composition claims, intended use must result in a structural 
difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. In a claim drawn 
to a process of making, the intended use must result in a manipulative difference as 
compared to the prior art." [emphasis added] In re Casey, 370 F.2d 576, 152 USPQ 
235 (CCPA 1967); In re Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963). 
See MPEP § 21 1 1.02. In the instant case, Yoshikawa et al. disclose using the 
nanophase material as part of a write pole and the Examiner notes that nanophase soft 
magnetic alloys are clearly capable of meeting the use as a SUL (soft underlayer), as 
evidenced by Kong et al. {Abstract). 

Regarding claims 14-23, Yoshikawa et al. disclose the claimed structure of the 
magnetic write element (Figures and col. 16, lines 1 - 36.). 

Claim Rejections - 35 USC § 103 

1 1 . Claims 1 4 - 23 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Sun et al., as evidenced by Ando et al. and Kong et al. as applied above, and further in 
view of Yoshikawa et al. ('892). 

Sun et al., Ando et al. and Kong et al. are relied upon as described above. 
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None of the above disclose a magnetic write element meeting applicants' 
claimed structural limitations, though Sun et al. teach using the disclosed material as a 
write pole for a magnetic head. 

However, Yoshikawa et al. teach a magnetic write element using a high magnetic 
saturation moment alloy as the write pole tips (i.e. the alloy of Sun et al.), wherein the 
use of such a structure results in a magnetic head capable of achieving excellent 
recording and overwrite properties (col. 16, line 1 bridging col. 17, line 17). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant(s) invention to modify the device of Sun et al., as evidenced by Ando et 
al. and Kong et al., to include a structure meeting applicants' claimed limitations as 
taught by Yoshikawa et al., since such a structure results in a magnetic head capable of 
achieving excellent recording and overwrite properties. 

Regarding claims 15-23, Sun et al. disclose the claimed limitations as described 
above with regard to claims 2-14. 

Response to Arguments 
12. The prior rejection of claims 1 - 23 under 35 U.S.C § 102 and/or 103 - 
various references 

Applicant(s) arguments have been considered but are moot in view of the new t 
ground(s) of rejection. 
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Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Several references disclose high magnetic saturation moment 
materials, though obtaining a value above 2.4 T appears to be limited to a relatively 
narrow number of embodiments. See Cooper et al. (U.S. Patent App. No. 
2003/0209295 A1), Komuro et al. (J. Appl. Phys., 67(9), 1990, 5126 - 5130), Pan et al. 
(IEEE Trans. Mag., 37(4), 2001 , 2284 - 2287). Yu et al. (IEEE Trans. Mag., 38(5), 
2002, 3030 - 3032), and Katada et al. (IEEE Trans. Mag., 38(5), 2002, 2225 - 2227). 
Hass et al. (U.S. Patent App. No. 2005/0000444 A1 ) teach that forming nanocomposites 
by vapor deposition of multiple layers (e.g. {NiAI/AI 2 0 3 } n ) is known in the art 
(Paragraphs 0075 - 0077). 

14. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1.36(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Applicants' amendment resulted in embodiments not previously considered (i.e. 
"at least one layer of a nanophase magnetic material incorporating nanoclusters and 
having a magnetic saturation moment of greater than 2.4 T") which necessitated the 
new grounds of rejection, and hence the finality of this action. 
1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M Bernatz whose telephone number is (571) 272- 
1505. The examiner can normally be reached on M-F, 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carol Chaney can be reached on (571 ) 272-1284. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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